The permeability of the blood-ocular barrier was examined by fluorophotometry in adolescent and adult diabetic patients before the onset ofretinopathy. (r=0.79, p<0-0001) with the duration ofdiabetes. Anterior chamber (AQ) values, an index ofthe permeability ofthe blood-aqueous barrier (BAB), increased in the adolescent diabetic patients compared with the controls and showed a significant positive correlation with glycosylated haemoglobin levels. No significant differences from the controls were observed regarding the permeability of the blood-retinal barrier (BRB). In the adult group there was no significant difference in either the permeability of the BRB or the AQ values between the diabetic and the control groups. Our results suggest that adolescent diabetic patients differ from adults in that BAB permeability is increased before the onset of retinopathy, suggesting that this is the cause of the striking increase in lens autofluorescence. (BrJ Ophthalmol 1993; 77: 158-161) 
Adolescent and adult diabetic patients seem to differ somewhat in clinical character: the adolescents are mostly insulin-dependent diabetes mellitus (IDDM) cases, and their blood sugar tends to be difficult to control during puberty. In addition, the longer duration of the diabetes can be expected to result in major eye problems for adolescent diabetics later in life. However, the difference between adolescent and adult diabetics in terms of retinopathy is still unclear. Using vitreous fluorophotometry, some authors'2 reported increased permeability of the blood-retinal barrier (BRB) before the onset of a detectable retinal vascular abnormality in at least some patients with diabetes. Bursell et all evaluated the integrity of the BRB by vitreous fluorophotometry in younger (20-40 years) and older (50-70 years) adult diabetic patients with different degrees of retinopathy in age-matched normal volunteers. They found a greater BRB permeability in the younger than in the older diabetic group, compared with the respective controls. No further investigations have been reported.
In the present study, we evaluated the permeability of the blood-ocular barrier (BOB) before the onset ofretinopathy in both adolescent and adult diabetics and found different patterns of impairment of the permeability in the two groups. These 
FLUOROPHOTOMETRY
Both pupils of all subjects were fully dilated with 0 5% phenylephrine hydrochloride and 0 5% tropicamide. Because diabetic patients sometimes tend to have smaller pupils following dilatation than do non-diabetic controls, which could affect the vitreous fluorophotometry results, we tried to achieve maximum pupil respectively. The axial resolution of the instrument is 1-85 mm, and sample volume is 0-38 ml. 6 The meter readings of this system were related linearly to the fluorescein concentrations in a range from 7 0x 10-" to 8 0x 10-7 g/ml. The average reproducibility of the measurements was determined previously6 from the lens autofluorescence and the vitreous value 3 mm from the retina at the preinjection baseline recording as well as the calculated inward permeability of the BRB (Pin) following the injection of 10% sodium fluorescein in 10 eyes of 10 normal subjects. Two measurements were made on each subject at different times under the same experimental conditions. The average reproducibility was 4-3% for lens autofluorescence, 8-5% for vitreous values and 10-0% for Pin values.
After topical anaesthesia with 0 4% benoxinate hydrochloride for each measurement, a low vacuum contact lens was placed on the cornea using methylcellulose solution. All measurements along the optical axis were taken before (baseline) and 60 minutes after antecubital vein injection of 10% sodium fluorescein (Fluorescite, Alcon, Fort Worth, TX, USA) at a dose of 7 mg/kg of body weight.
To determine the concentration offree, protein unbound fluorescein (PUF) in plasma, blood was taken from the antecubital vein on the side opposite the dye injection at 10 and 65 minutes after fluorescein injection by a method described previously." Briefly, plasma was separated from 2 ml of blood by centrifugation at 1500 g for 15 minutes, and then centrifuged in an ultrafiltration membrane cone (MPS-1, Amicon, Danvers, MA, USA) at 2000 g for approximately 15 minutes. The fluorescence of the ultrafiltrate then was measured with a fluorophotometer.
Since the autofluorescence of the crystalline (Table  4) , which are indicators ofthe permeability ofthe BAB, significantly higher values were seen in the adolescent diabetics compared with the adolescent control group (p<0-0001); virtually no difference was seen between the two adult groups.
RELATIONSHIP TO SYSTEMIC FACTORS Figure 1 indicates the significant positive correlation between the duration of diabetes and lens autofluorescence in the adolescent diabetics (r=0-79, p<0-0001). Bleeker et all5 showed the lens autofluorescence values in adult diabetics are influenced by both age and the duration of diabetes. In our study, the average age of the adolescent diabetics was 14-9 (SD 2-3) years, a homogeneous group with respect to age; thus, the influence of age on lens autofluorescence can be virtually disregarded in our adolescent diabetics. Based on our results and those of Bleeker et al'5 lens autofluorescence in adolescent diabetics is higher than in normals, depending on the duration of diabetes, at least at the stage before the onset of retinopathy.
It has been suggested that the increased lens autofluorescence in diabetics results from changes similar to those observed in normally aging or cataractous human lenses. 1" In the aging lens, increases in lenticular scatter have been related to increased concentrations of high molecular weight protein aggregates in the lens nucleus."' '9 The exact nature of the lens fluoropigment is unknown, but it is thought to be related to photo-oxidation products of tryptophan.20 The lens autofluorescence measured here results from the combined effect of the lens fluoropigment and the scattering within the lens of both the excitation beam and the emitted autofluorescence. Whatever the case, increased lens autofluorescence in diabetics may be closely related to the formation of sugar cataracts.
The second significant result of our study is that adolescent diabetics differ from adult diabetics in that significantly higher AQ values are seen before the onset of retinopathy and also before any increase in the permeability of the BRB. Our results are consistent with the findings of previous research. Ishibashi et all' reported a pattern of increased permeability in the iridial BAB in streptozotocin-diabetic rats, as observed under the optical and electron microscopes, using horseradish peroxidase as a tracer. Klein et al22 performed fluorescein angiography of iris and retina in 100 diabetics and 59 normal subjects and found that the first signs of diabetic vascular damage can be seen earlier in the iris than in the retina. Therefore, a comparison of our results with earlier reports strongly suggests that the permeability of the BAB increases earlier than the permeability of the BRB in adolescent diabetes. Moreover, the significant positive correlation between AQ values and HbA1I levels points to the possibility that the permeability of the BAB may be influenced by blood sugar control.
We consider that the two striking differences between adolescent and adult diabetics clarified from our study -increases in both lens autofluorescence and the permeability of the BAB in the adolescents -are not discrete but fundamentally the same -that is, the composition of the aqueous fluid changes in accordance with functional changes , such as increased permeability of the BAB, and it is surmised that as the result of this, an increase in autofluorescence -that is, a change within the lens, occurs as a secondary change.
It is also surmised that blood sugar control affects the permeability of the BAB in adolescent diabetics. In teenage IDDM patients it is relatively common for blood sugar levels to change markedly in the course of a day, in contrast to adult diabetics, even in cases for which blood sugar control is regarded as comparatively good. Under normal conditions, the interendothelial junctions of the retinal vessels are known to be extremely tight, but the interendothelial junctions of the iris vessels are 10 times more permeable. They are known as 'leaky' junctions.23 In this context, we have speculated as to whether changes in blood sugar levels in the course of a day in adolescents first impair the BAB, which is more fragile than the tighter BRB.
The present study confirmed our clinical impression that adolescent and adult diabetics are different, particularly with regard to impairment of the permeability of the BOB, and in particular the BAB. It is therefore essential to consider these differences when managing adolescent diabetics in order to minimise ocular complications.
